Synthesis of Co-BTA: A solution of 80 mg (0.28 mmol) of benzene-1,2,4,5-tetrayltetraamine tetrahydrochloride purchased from Beijing Huaweiruike Chemical Co.,Ltd in 20 mL of water and 1120 μL of triethylymine (1.4 mol L -1 ) was added to a solution of 26 mg (0.11 mmol) of cobalt acetate tetrahydrate (Co(CH 3 COO) 2 •4H 2 O) in 20 mL of water. The mixture was stirred in a bottle and kept at 60 ℃ for 3 hours, leading to the formation of a brown film at the gas-1 These authors contributed equally to this work.
liquid interface and deep brown powders at the bottom of the reaction bottle. The resulting film product was rinsed with ethonal and deionized (DI) water, finally transferred onto certain substrates and dried under vacuum at 60 ℃ for further characterizations and applications.
Meanwhile, the powder product was collected, centrifuged, filtered, and then washed with DI water, acetone for 15 min by ultrasonic bath (the water and acetone repeated for three times during washing), respectively. The solid was then dried under vacuum at 60 ℃. Material characterization : Scanning electron microscopy images were taken by using a Jsm-7800F scanning electron microscope. X-ray diffraction patterns of out-of-plane and in-plane were obtained by using Smartlab (3KW) and Smartlab Ⅲ, respectively. Reflex module implemented in Material studio 8.0 (Accelrys Inc.) was employed to simulate the Co-BTA XRD pattern. UV-visible absorption spectra was acquired from Shimadzu UV-1750 at room temperature. Phi 5000 VersaProbe was used to record the X-ray photoelectron spectroscopy images. Tensor 27 was used to obtain IR spectra. Cyclic voltammograms of product and ferrocene were gained by using CHI 660D electrochemical workstation with a scanning rate of 100 mV/s.
Fabrication of Micro-supercapacitors Based on
Electrochemical measurements: Cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) were performed by CHI 660D electrochemical workstation (Chenhua). The CV was tested with the scan rate ranging from 0.05 to 1000 V s -1 . EIS was recorded in the frequency range of 1 Hz to 100 kHz with a 5 mV ac amplitude. The H 2 SO 4 -PVA gel electrolyte was prepared by mixing 1 g H 2 SO 4 and 1 g PVA in 10 mL deionized water and heated up to 60 ℃ for 6 h with a stirring rate of 800 rpm. The capacitance values of the device were calculated from the CV data by equation (1):
the C device is used as the capacitance contribution from Co-BTA film electrodes; v is the scan rate (in V s -1 ); V f and V i are the intergration potential limits of the voltammetric curve and I(V)
is the voltammetric discharge current (in amperes); is the integrated area from the ∫ ( ) CV curves. The total surface area of the device including the spacing between the electrodes was 0.6 cm 2 , and the thickness of the active materials are 60 nm. This is used to calculate the power and energy density.
The volumetric (C V in F cm -3 ) capacitance was calculated by equation (2): (2) = V is the volume of the device, respectively.
The volumetric (E V in Wh cm -3 ) energy densities was calculated from the equation (3):
the V is the potential range (in volts).
∆
The volumetric (P V in W cm -3 ) power densities was calculated by equation (4):
t is the discharge time in seconds.
The EIS was measured to investigate the AC-line filtering performance of the microsupercapacitors based on Co-BTA film. The specific capacitance of the microdevice can be described by C '(f) and C ''(f) on the basis of the equation (5) and (6): . Co 2p core level spectra of (a) Co-BTA film and (b) Co-BTA powder. The Co 2p spectra of XPS could be fitted into two sets of doublets, among which the peak at ~780 eV together with the satellite peak at ~785 eV corresponds to Co 2p3/2 and the peak at ~795 eV togeter with the satellite peak at ~801 eV belongs to the Co 2p1/2, respectively. 
